Lipofuscin-formation in cultured retinal pigment epithelial cells is related to their melanin content.
Age-related macular degeneration (AMD), the leading cause of blindness in the developed world, is accompanied by degeneration of the retinal pigment epithelial (RPE) cells. There is an inverse correlation between the melanin content of the eye and the incidence of AMD. Lipofuscin (LF)-accumulation in RPE cells accompanies the process of aging, and may also be related to AMD. This study was designed to evaluate the effect of melanin/melanosomes on the rate of LF formation in cultured rabbit and bovine RPE cells subjected to oxidative stress (40% normobaric O(2)) and daily supplementation with photoreceptor outer segments for 4 weeks. The LF content was measured at 0, 2, and 4 weeks in RPE cells from pigmented and albino rabbits, as well as in pigment-rich and pigment-poor bovine cells. Albino rabbit and pigment-poor bovine cells accumulated significantly higher amounts of LF than pigmented rabbit cells and pigment-rich bovine RPE cells after both 2 and 4 weeks of exposure. Autometallography of melanin-containing cells, without previous exposure to ammonium sulfide, showed a positive outcome, indicating either the occurrence of pre-existing iron-sulphur clusters or an extremely high intrinsic reducing capacity. These results suggest that melanin acts as an efficient antioxidant, perhaps by interacting with transition metals.